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^mmgksAom f i? as <ai$©h th##«*f| la
Hit m m .%% I# th ®$#§4fjr th*. Iln itt n.f
wmt0 i-r yti fetimts-iftich th® M § p m § im  i$
A tf  i in w U n  *•** r i^ >###i frtia
tin# tii ilua -with theater#** #;f 
tliif fcH'?#!n th# ivtfttsfjr ,\. %«m ©f 
h$4i«#' m& ih# mm% 3u«';*h m m  th m  li#tfi
i o u l i  4 a * ' ; IV a s  (1  $ * )  $tif©i>©s$di •
&m 4
t \  m A |
7^**
f& *  fe* & tkI pyo jfcr# m n n tm t® }  
t litu t  f e l l  t l  t # . 3P«^ art w i t  '%k$ im%w %3?mi#it
t@ ll.iilt as mtt'Q &#cur&£# ox^crttratai. mtflMilsi wnil*
#&&#* tetvtftar in  I 1; ) !  f f «  tn ta r t t t© ^
t i m ^  i t€ m t# A  & i r o t M a r y  i l « f ® r i l # n  #■$&&£ ta n *  l i t
M i t r t i  t!*at «r;:fei«&’i  f i t  tft§m %  nn
l i i i t a a  fecc&us#* uri'jer £.&# sifctan # f  fcifektg
fttt» (r& # i£  I #  t t t  a s i t f ’i l t #  s f  t o t  ■’#?$I l l  % #r# ■
tip § ftliritluii;* in a gflrei paili* lit mis
yiitf * .fes .&#$£#$£#$ I*#*1 in#t#sn## tk#r
I t it  of % mriy 4m  to * *r int #£ tlif * tisi few#
tiff £.|U4ti^n in tfe.* farst :
i«*% # f m t i # n  tk u &  c  t «  ^ § n # t a n t i  i n  #&#h %&tm
t& #  I n t t s r  £#■£&# t u  I #
ill#  a t i l i t  « it# tr#n  I#  # f
#n#3P#3?| it tk# w« l^ ngtli eosra?# if&m$lng wttk m
bfe»#--itt % fm n w o r t f t i t f i  o f  fc&# sa k a l u m s,
Jkr ‘w w jr  ofcootriim c a s i n g  re t  a tosy $!«q, t l  *i t t e r t  n i l !
%# s oorrttpor il»«g fctra in t&# %%xmlim* fli# e^oatien mm
r t i r i i t  p a t  i n t o  jp r& s t& a l u~#  i j r  t ^ w r y  ^ * % %^%M* ^ h m
m f iItltS'tl^  oooumfc# fet&'fe&dl fe#e& oocuMJOUtfctf Mm*
■■"%% ten  b ^ m  fsimiid'tliat Ik s r o to ie r y  o f  tit®
oC
mm %&m tt&If aadfwt&w* that In mm% m
tpiafion #f tw# I# imffioioat to roproooat tl# foot#
4t It#.*! urn tit /aria* it*«1 mtttoit
' % m t f  t e n  t n  t a l i  p rop-oood  f #  i
not it# artnptunia lata In typo# |«&| aiii fill 
*; &d ilaoir fstsitr^  dl *?<»*« tan* %m bm rorT^sent#i 
tjr a on* t 4 o^not im #r on t^ uatioii pontoiain#; i&oro ttoii
osao trra* In IV r tb* rmw,* m r $i&a#d ofeovo
tlif i if fit tn#t to to*® mm ful md tan fil fg itm% b*tm*m 
f t  m i  % .*m  o ^ u M  Io n  m &  m: In?# t o # *
'th* ft&w* f*sto m^miiliiitlir' «l.ftmr I to fattliijr of ■ 
#smfi&rlni iki xoifttoasy' poo or# of itfftiesto or&smI# 
ratotonoeit fetr light of «»&« or'fettrr^ ilr v* n&m wii luto*i 
wm«n If it f#fm4tf# t® fli# oMptotfc fiito taa#lil|t
tot w# to tho #*i rrof&fcory foooro.'wd tl# wn^ tltmtl n tf
4# 'fa tlialliliift . fh« tfCtti tf ito w i jLc?wth 
of to# livif fcwlorod it It to actors ino th«
oea 2i!Wnf# tf ito i^ ii* In tto m m  of
mm$mmiM fulf il lug atoplt 41§pwolon-i$w^ tot pmp&md 
t o  r o t o t o r * '  ^  f  v*r
oC.to' li» ii niiaitltilly #€|ttol %m k^ * tht tol'ifif #toialif 
to m liiitli «of# &so;*mto - of Ito of tto
mol tool* i t o n  tbt ©f oCfor 00m# i u r M t o j i r l l j r . oho 00**
ww# ioa^ tto In ffet mm of ©©impound « w&ilHtfitf tliaflt 
If it m i M tfim A M  to totoriia# toa mm%%m%  ^
of f!i# l®n 'o^u&tion fiif In fit of otttotoa###
o & iy tl£ A  4 to p  ‘sr^l* a IV  jp  n t t  i ^  '  t o  t o
4#tf»ino4 'in fkt two f- m epa{ %i » t,n4 apart ir tm  &£m 
iittim lty  of ©minini it Is not fotiifel# m to
tti# tls ifl.tr  m m  r t f § I#  s low * .
I I  itm  twta «mi t> « l Ik t  iw@ %«$m SruCt o^iu*
ilo i! r f t i i ir# #  tH i $£ $wt la  ttia
a lm rp i i«m f i t f i f ta i *  ■ *fe*n4im w l M  pmixmmi' t i l l i t f -  If ' 011# 
ia t it rs a  w ltii i f f f t r  i t  f r * *  p^rto^a or fcjr i*»
m$h. w iiti tin &m tm% p m l#f# It i t  widNmfc ifesit iti#
i ^ t t r  w r i l i  %jr n a t e a r t  t f  t w
M M s  a f ©o&* oaatniBln# mi «Xt-0i » f i  # f
& g r*V iS tr ifc ^ X 3 f#  t u t  .«$!%  % kM  © a&tfclfc#
mtmep%M il? 7 rtlft 5?a»*r# th®$ $^#at§i§ € it£® rm t
fliim id«& Is  mtw&XXtf w&w **&& p r t f M f i
hf la  i t e i *  isMilIy m$ & r # ts l i  @£ J te t fu per*HW4jU««
n ili i  ite ia r& i?1 o f t w  o ft lc ^ Ily  uofciv# a ^ r ^ t e  c f  © frosite  
irifit ##, rot&ttaa Imft 4 i f f  aortai. 4J9?e*3»iVft a^w#s?3i# f l i t  
t 4m# ii# s  $m%$& t^f S*B* t e i t i in n i  in X83X t§ is^Xa4 it
th f  «ia-aalems :r#tnt#ry £3*$ r  mi m tlBtlsai o f f i ir i i ir t#  mM% 
H i  t  * t  i i i  f i l i u t e *  %® i k t  & $ X M ttX $$  © f  t t t  n i t i i i
I t i t l f  te tr«  «3f t  o f t e i  s o li
o ^ M fr  I witli. » t t r #  | r ^ # a rt Ians tli# tw§ &imi® m rjr* 
lag: :w lt3i t l i t  uni o f %h& $&Xiiii$&»
ftm  iac* Ii4i  T»*o» i r t i i t e l  * O i ic a X y  I;/ £rai§tm*a 
*&* ’ *V£*? C liU )  m-ni t l i t i r  ootHwi Ct *d Brs&fe m in i in 
diagram* © t^ei4 ) Hat fc**u ufoXltci In t?f f t
m i Kmyzn la  V ^ i r  m  th% m tit®
m&&wU3?f ^XaoHoXs f#  t s r i l t r  la  t i i i t
Of tii^ 0f t l w x lf  motifs OOiiis^ nai# stiiiliii bf t io /  
s.vi Ken/csn t a l  t  xr fm f l l t  te$ m Qm i&tf A»ti« 
i is tH o It  III tk# sr;|,fsar t# m li lH I i .
*» te le  li® ttf i,l§ a *  « 4  lai##d I t  t§ d lf f ia u lt  t#
14#
J V *
Into fmm4 %& ¥§ tru* la I Im & t th& #ili$r§ 
of i t *  f i  m #&fcc*w>X# flit eihit^ i #£ j!* yWumon&X **# m 
pmwW ln mQfj;‘; - i im  tiilt flu Is#
h m €  m z h  # #  * n * . • ■
4* finitely e - Z*t&\ ■ :
W tl n W ry  an  an«J fa  ta > n ^  ©■&&*» V -^  £T€rs5v5*$3 ©£
l £ © s ^ i ; /  op" «XX o f the forsis r44&h ;>. ■
> *rt fos* t&# fe&n$ert* vine <m* rvm%n<£;ly to
*ntt *&t#r# of t>;# ut&u * fjr I^ipru4im
54i^ ;hal§ oluj^ fc si way * #tC4M* <Da£l«x 4 In' u t i  In
4 anctttfX o tt#  d izpoJTQ \m *>- T k iq tX e jft  ©n c ^ r t & la
«itei^ not aireqtl^  a^ a^ r^n^ i vith ©ptfU X «v#tIvity*
« W * t M  I t a !  %li.t g f i-m f  4 ^ 1  »*
•>#C^ fl r r  <*8 .
' ; x <m x  v -  *
T^ lo i 'm  hm'b®m »4to?t#4 la 11 s if lei f«r»i Vj* Ptcwfi tn i
cl &,&#t ilw 4pll@aii^  #SSt#2f»
of #;n4Mfetiiist m iM m m  ©f ih» two ?««9i<iX v fora*
p. . n  ■ -%» >;¥ ^ j, #s^ * *>**,*. m  ^ iffci «*'■
' xt!f* v* 4
t]i€ 7  f s i r t ^ r  *1 n t  t  *t %a$ t* #  fo r a #  la«ir® di f f *
4 i t 9« ra tv t ra^tar# *n l in  gotp^X  © s^ooit# ofgti# o f  ro i& llca*  
J*t t  ^m m  ©f .&&©## tohloh esshitsit - dltf^ &r&icn
■tho^ # $ ra o $  th&%. t im  » % u lX l^ r iu tu  h*»o g ^ n r i © ir# r 
to  out #14# #1" t u t  o i  jl> ^or# f##er4 X^
-  Itu t; t $ ' i  r , f  % a i w
I I * .  ;
****  » *  iR i*e a
t o  f o u n i '  l a  t x l i i W ' i  tfetfl# il§$txf$tijjt i i i t ia i *  t e t  
aaMif tait slltiiifi*. §m $&$ iriliiir h$n& tii £$«**& i&&i jun*** ■ 
© ■«tyl a i l t i t #  t s M M . t§ A  * ^ 1  c t m  fcncyuils 'ua .
4ttp#«taf in ifeln tag# la# tufpitfii ilmi i!i« nitrii#' $m  
«i&$ In $h$ fc&n' farvrt
■ O .#  i
// ^ 1/ !
II 0 «* H Hind : It * tl <* It _ !
■ fia iX l:?  I I  I t  I #  %# t t e l ' .  I n  n  £®n & * « • •  m a l i  . 1
: &«#n it Jtnir# m tm% 4»iti©no«* tkm
t f f m r a l i a m  km  n a i u ^ l i y  s i f m t f i  l a  i l l #  m m  a #  s®&$ s £  ;
i l i a  $$& In  £ h % 'm m  $£. i& #  © ^ ta in g & n
fli#  M in iio n n  & t  ta th  im m m iM m  t iM t t l i  mufettarot&tlon* ,i&« j 
ratmtl#nii t f  ill# m'M%i®m .§&$&&&%%& iiiialnlisg tto  ir&lut 
f© y  i im  f i m i l l t e l m  tm  i& «  a« ts t n £  f l t i a a t t  fa i r
t t «  ia . f « 3 r i4 t n  l i s t #  l i i t  - p m # * ' «m4 :
%h& faai mis&ux® ml.it
t l i l i : - o ( * f s i j . t w r t  .
e 0 i i f l t 3 i  i l i f i t t Ian mM %h$ tm  immmlAm  tiMMi i l f f i ^ t u i  
M m w m & m  m m tw ^
t f o i e e u x ®  o r  w r e n
■ r o t  n i o r y  ■ d i  © p e r ® t o n  a t e  " - i n  %h m m  ® a m ® , I k e  p r e s e n c e  o f
go ©tul&t &&'«: ■ fh e  oot erg ".of. th # : a ct iV® oecoadory, a lip h a t ic  
a lco h o l*  almost i&lwaiy# e x h ib i t :’complfsx .di©$*?*i$n« -afti. .in  
j $ m f  c a s ta  ^nom slom g .41  s p o r t  io n *  # \on. c e r t a i n -  ■
©Tiieaoe not' d irectly '.con cern ed 'w ith  'opt te a l' .a c t iv ity ,  : 
suggested th a t th e  e& rboxylie gromf- could' b# t e t t e r  ;: 
repre©enie&-;Tpy ■ th e  .fo r m u la ;, .;.■■/. ... .
They■ further aeeu&e that t iie ? t w : forms tore t i f f  ©rent
• t h e y ' a e s u m ®  t h a t  t h e  t c j u i l i t e i m  h m m : g o n e  o v e r  c o m p l e t e l y  l V .  
t o  o n o " $ i d o  o r  t h e • o t h e r *  -.'’ f u r t h e r  ' s u p p o r t  t e a  m e r e  r e c e n t l y  L
r e c e n t l y  t e a s  f o u n d  t o  t e .  t r u e ' i n  t h e  o a » o  o f  t h e t i t e r s  - 
o f  d * / S  <* ' ■ ■ e e t a n o l *  : T h o  e t h e r ® '  o f , & « * ■ Y ^ n o n o n o l  & r a  a :. " 
p o s s i b l e  - e x c e p t i o n .  t o '  t o l a  g e s i f r a l i s s t i o n * '  - ' - / .O n  i h ®  o t h e r  
h a n d ,  a l c o h o l * '  r a c k  , m  i p o t h y i ^ o ^ a a p h t h y X ^ o a r h i n o i  a n d  n -  ■ 
,h®ayl*«C#n a i^ th y X » o a rh ln o X _  i t  f i n i t e l y  e a fo lh i t^ f  c o m p le x . " 
d y n a s t i c  i m m ® T i m  h H  <e@n. a n y -  o r ,  a l l ' o f . t h e  f o r m e  w h i c h  
’. h a v e  b e e n  s u g g e s t e d  f o r  t h e : t e n * i m e  r i n g  c a n  r e a s o n a b l y  b e
€ .  K r a t h e r  t h a n  b y
T h ir 'id ea  h m  been ..adopted -in ’ ;a j&odified Mrm. ’by.Pidkafd. and j!
E e n y o n . ' . w h o ' . c u p p o s ®  t h a t  t h e : i p t i c a l l y  , a c t i Y « - ’® 8 t e r o ' c o n s i s t . '  ’■ i| 
o f  c ^ u i l i h r i u s i . m i x t u r e ® - o f : . ’i h . o ' . t w o ' ' p o e a i h l :';j
d i c p e r c i i f ®  p o w e r s ' a n d  i n  ' g e n e r a l  \ e p £ a « i t ®  s i g n s  o f  r o t a t i o n ,  
I n , t o t  o f  t h o . © e ; e s t e r s ' ' w h i c h 1 e a j d h i h i t "  o i m p l e  d i a p t r s i o n
b e e n ,  l e n t ' t o  t h e :i d e a  b y  h u n t e r 1 a  ' / e x & a t h a t  i o n  o f : a c t  i r e
h *  found to  eah iM t sim ple ua4er Vm
condition* attained®' ©a. theother hand ho fsmid that iee.* 
o c ty l' n itw it#  oa& ihitod complon tad m m  umm&lmM  ro ta tory  
d iorero ion f in  thio'o& oo he oa$$©o«o' th at th e  n i t r i t e  cozr-
tx ir t ' in the- %m' form* '
■ © : : . 0  • ■ • ■ • ' ■ ■
I! ^ 1 /
' H * 0  *  1  ;.: mM .. f t -  . 0  *  M ,
; finally if. It It tt.Bolfi that in  m f  m  eases m®h
ioeifterldoo &®yo 'boon. shorn'to hrre m. rm% ©xiotonce® : the
oepar&tica has. actantly been;'effected la the ©as# ©f seise ©f j
■ •,  |;
the t ^ a r i  'm&. 'in  th e  ©air# ©f the ■ c^ h a lh g ta  .co&fhor** . - ]|
th e  ;80ln t l e n t  o f  ouch ieosaerl&ee .exhih.it j$ottt?et&tienf th e  j
rot&ti.enc o f / t h e . o o iu ticn e  'fprodualiy s t te if i in g  the rain© ■ f
for th e  eq u iiih r itsa .a ix tm re* . la. the-•■ cage ©f g lu co se  fo r  . i
■' . • ■ ■■■■’ ■ t
emapie:the %$&&&$i&m hart the:erne diftptrsd?© fewer ssi 'j
the a fu ilih r iiM  mixture -olco eXMMim sim ple iitfersiefu J
tith1’;^ fhl#r*tsimfli©r the ■eeuilifcriua mixture exhtfctt*- j
otnspitac disp«r$i&» ■ sad th e  tw© ■ l t a n t r i4t t  'e x h ib it  d iffe r e n t' j
d le p tr s it t 'tw e r s ® '' ■ j
r- ^ C o n s t i t u t io n * ."
Pastsar siiggasioc! ilm% optical a o iiw ii? :in 
organic compounds was im  to nsrw'clrio structure sM the 
idea m s: developed by La Pal and Parr I  Hold i t  is wall 
s'oppostai by etperitnsuial evidence. >1*j  no ”itu !o -e f the 
rotatory ponsr dcpcmds to sorm extant on the nansos of tbs 
im r  ■ groxrpn 'attached to on ssgnwotrio carbon atoxa ^  but ' a 
charge in  structlire of 0:10 group ray have .a fa r  greater . 
effect than .a charge cf rasa* ■PL© -effect ef inisalurail on, 
r in g -fc rn a il0B?; mA. rotatory porw in fiowologons eerlss is  
discussed^ ' Three I 7ogous- rcries of secondary alcohols 
Brwe baen prepared .and CKartned, by PioPard and Kenyon? 
support is  lent -to- the theory that the;e&rkm aim s In so- ■ 
oaHad straight- chains are arranged in the form of helices. 
Dru&aPgarc an equation expressing IPa' re la tion  befwssm 
rotatory power and waaa length of lig h t employed for ?rmas~ 
urarnont as v’ ■ - ,
c< =  $ .  -
*  -  A ?
Till© aquation has bean applied to the * of quart£ and 
c o n ta in  o r g a n ic  oonpoimtls hy Lowry and o th e r s*  dor-pounds' 
a ay." he classified*, according to Lowiyy as exhibiting  
sinpla or oonplos d is p e r s io n  according as t h e i r  rotatory
of iso  terns* The larwo iwp!o% f  arid
ff asonalou5?f as applied to ro ta to ry  dispersion ara - a! scussed* 
OowpJes disporoioo ns?ik ®Aplalnnd as being duo to the 
proi§eoGo i s  a substance of two m mm miB of  opposite sips 
of ro ta t ie n  bat d i f fa ro n t  dlspoFslT# powers * Cu®h eon-
pounds ha? 9 aeon iso la ted  in .certain canss*
teteely* ¥ ' 2 j f n i l *  The Resolution of
ttetfiyioy e lohesiy l G a rb in o I?  by t t l a n  I te s iso  and 
■Joseph teryoa*
Mtelrteste^^ f is  prepared^ eon-*
a s r it i  late its  mterwgas' phih&Iais# 'tea teB ateT lap lo -
I:or;tearMrioI hydrogen: phihal&ie was isolated by cry s ta l l -  
Ita lia n  cf Ib r  britctne salt and the by crystal!
te&lioa c l tbs oittobmino. sa lt* ( Tbs te and l-earfeinols  
wtre obtained of ecpal and eppcdtt rotatory powers by 
hydro57* of the hydrogen abibalaios! tbs acata it of the 
d-oarMuod was aloe prepared*' Tbs densities:* refrsioti*e  
Indiess* as id rct&tery pewerteef the te and, l-aarblnols  
and. the d-aeei&ta for lig h t of four ware at ra r-
ieus l@wpsrte«roa wore detetteitiste tee properties of 
I I10 teearbiaol ar® compared a lia  there of d-metbyl-n-- 
hsxylcarbinol are! teme tr!Tylpbeaylo.arfcinol teicb eon lain 
t ie  r.:r;,a abater of orSzen atowa*
t m  Kiawasa omcuat.
b o t a t o b t  w i n a  M m  c i r r n c ^ -  o o y a i r o i T n .
A t h e s i s  etffeaitteA .to th e  W niteroitjr o f  
London foa? th e Begro# o f  Mooter o f  S c ien ce , 1y
The werfc upon which. th e  ottnehed paper woe 
W eed wee parried out iu' th#  reeehfeh  Xofcoratoriee 
o f  th e  B atteree*  to ly to o lm io d lu e t itu to  during th e  
period Beee&her Its© *'Attgu»t U^S, under the 
d ir e c t io n  o f  Kenyon to  whoa & d eelr*  to  •
ea^rees ay-terjr W ei th a a lt  fo r  h ie  -greet inter® et 
mmi h e l p * - - - ' "  ‘ '
amount of experiments! .work 'ha.» beta carried out with the 
object o f  obtaining an . insight into the oaeee.. which .$
determine whether a given compound sbsXii be c&p&feX* o f  ■
tisM M ttni op tica l ro ta te%W power sa l what 'Hit magnitude ■}
•:'ii
o f  the m M  ret&tory power s ta l l  be# ' f a s t e r ,  with, re* . J
an ^ M l® 'fere» igh t9: put .forward the view .that i t a . ; . .1
property wae structure of. the. •,. .|
. ^  ■■ • ■ ■% 
,  _ _ .■] 
meXem&e and that, the t i f f t r t d  from-©n® :j
another. m l f ms a d ieep » e tr ic 4 i. object d iffer#  from it«i . ']
m i tm t  .image*-. .thut the atoms o f ,
which, the. m olecule. Is  ;eomp0 *ed .might he arranged in..the j
f&vm o f right* and ieft^handed h e lie e e  rtspeativtiV t or- 
I^
at the comer* o f & tetrehetren , hut the data at h it  j
.diepoeal w ere.in su ffic ien t to enable him to proceed >
further* Tfeare'atfterwufde, when the medern'deheeptioa j
o f ;waienqsr h-4 become generally accepted, fa n 1! Iloff m& i
%% Bel were 'abie .to show that the idea o f i i ia f m o tr ie  .j
{asputmet r ie )  molecule mm %ndeed oapahit o f a d e fin ite
■j
fk^steaX in terpretation . j
fM y pointed out. that m compound in which, four at m u  
.or groups are Xin&ed to" a centred atom must o f n ecessity  1
be capable o f  tx is ita e #  in two forma which d iffe r  &e an 
asymmetric object differs- fmm  i to  mirror -image and that 
in  a l l  o p tica lly  act ir e  dompeunde o f which the nonet i  tut ion : 
was then know th is  arrangement th is  -observa*
t ic a  h m  been abundantly v er ified  «m4 eat ended* ; Van#t  
Hoff a lso  foresaw that compounds o f the type o f axi/fylene
hydrogen atoms shouiu ait© in w© .
m if f  In t h i s  way | m m  ' in t h is  g&e*, however# i t . mar ■ he 
argue! that the << and \/ earhen at erne, are uni tod" to .four
V 3m-passing' it may-he'.noted that • 
not o il"  odii^pouztds whi<&'contain or mor#‘oarfcen Atoms, 
lin k ed  to  fo u r ' d if fe r e n t  ■ steins o r ‘grou p s'are capable o f  
o x io t iu g - iu  two ©ptia&Xly a c t iv e  f$ m s  M t  in thee#  .oaooo 
th t  m oleeule m- u' whole / I s  not asym m etrical,. i . e # t the  
%m  - rnmmm&B which mt f i r s t  sight- out would ;o ^ o a t  to  
d i f f e r  are. actually identical ahd-ard m i o h je st  and \, 
m irro r■ im age.■•• / th e re  i f ,  however, m  q uestion  th a t  
o p t io e i  actt v i ty  in a  ,-.sub stance .in t m  liquid s ta te  or,-in  
so lu tio n  eon only o©cuy: i f  .the mol e tu i o m a whole Is  
aey m etr ica a d  t h is  Ia th e 'o n ly  a u re -te s t  do to th e  
p o s s ib i l i t y  o f  a  oompound ex h ib it lu g  opt leal, a c t iv i t y .
■ fhsn the correlation of the structure of m  ■ 
optioolly.AotiYe 'compound with'the rotatory power thereof 
It attempted great difficultits, which appear to increase 
ae' @ur available''data- fceeome more numerous, are €it~ 
countered.; " Crum Broim and 0uye ley, £eo* •
W *  i i s a i . ;  w 9Q r  u o i  i i* *
1031, 1.11* 14$t &©*J euggeeted th e o r ie s  according to  which 
th e  ro ta to ry  power depended &n the ^degree of'asymmetry^ : 
o f  th e  aoIsouXe end th e la t te r '  estim ated  th is '  M egree o f  
asymmetry* &e‘ th e  "preduet o f  th e  d istan ce*  o f  th e  centre 
o f  g ra v ity  o f  th e  m olecule from th e s ix -p la n e e  ■ o f  
symmetry o f  a regu lar  tetrahedron at th e  centre o f  which 
the aeymiaetrte oarhon-atom i s  s itu a te d ; th e se 'd is ta n d ee  
he tool: a» being 'proportional to  th e d iffe r e n c e s  hetween
gXQUpt• JiOAAStWfW w <8> w 4. Jt WWW *^w»|f«» ***> w <#*£**«**»« <■>**
t o e :yrtim ^|.'1iee<»sei s e r e ,  l J|Ne*,t t^e e p lie s i , setI'rttf 
to eu ld /41 eappe&r* eu p peried 'h ie theory «' -eem*"
p&irtwn i t  to t rotatory power® o f  tome fo r ty  d e r ir a t iy e e  
ei&t aimed frtis  aeiiy®  emyl 'a lco h o l *by su b s titu tio n  o f  t o t  
hydto^X/-group 'W  y a r lim i su b stitu en ts  m ch m  halogen* 
*SSI# «C0\ %'■"$&& tt'w & t'ktw tir^^aoth'found that t o t
r e i& ily e ' mate*® :0 f  tot ■fo u r ‘group®' attototd to tot-* 
t t y m e t r ie  tarton  atom t o  t o t  t o t  on ly  / fa c to r , ■' to r  ■ two 
o f  t o t  -may i n ' e e r ta in  observed oaeearhe equal and
y e t  t o t  o p t ic a l’ a at i y i t y : pereiofci :■' fh n r  i f  '-aetiye my% 
i t o t o a l 1 i s  o x id ised  to  t o t  torrtau tn d lng  v a le r ic  to d fliy to  
to u t ■
■ ' « * '  ■ 01- ' ;
■:. ■>- CH * :CH«Oa— . * y ^ m  *  Clio :.:.
^VvV'  w ^ , ; - w  ..;. '■:■■ :
the? e t h y l: grtu® ■ i t  :p r a c t ie a lly  " id e n iiea l 'to  matt w ith  the
a ld eh yd e' group m i ' y e t ' to® compound remains to t  to e . ■ ; ■ ■
'■•■■ '■■■-■ : ■ . ' CH*
Again i^ *p te ^ l*^ g ^ T o p y X ^e » fh $ m %  Olhg*CHg*CHOI*CII^  : v‘:
. €*E||
s a l  £*p rtfsr l-to o p rsp y l* ^ B stet|@  s e id  m eh m n tm im  
two grmpB -ot.: ®3ta®tXy"tfiia l mum ■ tad ■ yet haire bwm to* ' 
ee lyed  in to / t o t  t o ' net to# ena&tlemorph.® ■ which- a r t found;: to  
Jm w fm it t  h igh  rotatory-pewer*. f f ie ta r d  m i  ■ Kenyon* ;f  */ ' 
Xtl.2 *, 1011 to?.?; f i t t o t r  tad Jttatau, Bey* 1309 ,"'42, g 9 $ l) ,. 
f h e t e . t o  indeed X ittle-d ou fct t h a t ; &>to&XX 'to s n g e to : th e . : 
e o n e titu t  ion o f  t a t  ■ o f  ■ the gtou f ® ■ attached to ; th e ..;- ■ • , 
aspsmotTio  atom, m .ih  a t  th e to n y e r e lo n  o f  a -e tru ig h t i::.; 
eh&in >. in to  > & braneh®d ehaia or a e y e lid  grou p ,'or  th e r e ­
moval "of & to b s t i it io n t ' in a "bentone r in g  from th e'orth o*  
to  tint para*p® eitionf may fa r 'o u tw e ig h ! m y  e0neid® ratlon
 arx&ox wQwuit &&&%? mm m j s iu a .-*> ui mum* z}&*.*> tun* w ««
a number i f  reg u le ritiee  tod fee*®' detected,,, a few of the 
meet important o f which, w i l l  to  noted.
.■■■,-■ Qwtieai,;,,, n a t iv i ty  .-lit homol.ogeue, B t r i t t f* 
h  e e r ie e .e f .  ea ter#  a f ' i - a e n t j u i  .with normal f a t t y ’aeid* ■' 
w&* prepared fey Teehugaeff t a eimii&r ear Ida i f  lym yX. 
ee tera  fey Ouye ..and ^avanne* and a e e r ie e  of. ea t era o f  
g ly e e r id -a e ld  w ith  a lip h a t ic  alcohol® fey ITanhiand‘.and •■- 
iSeOreger* ,. .In genearaX.it la  found th a t in-acme a er iea . ■ 
theare.ia a  p regreoeiT t ehawge in  th e  m olecular re t  a t ten  , 
•with in ereaee in .th e  homologous . ehain u n t i l  a  m m tm m  i s  
r#ato@i followed, fey a le t #  d e e l ih e t w h ile  in  ©there
a  l im it in g  raXue la  a tta in ed  without-, any m&rfced maximum or  
minimum*
It mg at first f e e l  l o w e d  that in all mm§. the reflaeeaeEt . 
- . o f  a  a  i n g l e  fe e n d , f e y . - a n  e t h y l e n i e  f e e t o  - e & t i e e d  • e o n a i d e r a f e l e  
i n o r e a e e a  i n  ■ t h e  m o X ^ a u lm r  r o t a t o r y - . . ' f e w e r ,  . - w h i l e . . a  . s i m i l a r  
f e a t  l e e e  ' - p r e n e t t n o e d .  t o o r e a e e / w a a  . h a l l o w e d  t o  . - e e c u r  w h e n  e n  ; 
. a e e t y l o n t o  : h a n d  w e e - s u b s t i t u t e d  f m  a  t i n g l e  ■ .fe o a d *> . . H e r #  
. r e o e a t .  w o r h .  t o e .  n e t - - e u f p o r t e d  t h i a .  a i m p l e  . g e n e r a l i s a t i o n  .■ 
f e a t  i t - m a y .  f e e - e a i d  t h a t  t h e .  p r e « e n e e ; . o f  t m a a t u r a t i o n  X e a d a  ; 
t o  - i r r e g u l a r  i t  l e a  i n  - t h e  r o t a t o r y  a f f e e t  f e t t t . n o t . . n e o e a » a r <-  ; 
' i l y  . t o  a n  . l i t e r  e a e e d  : r e t  a t  i o n  S r e n - i h t  . a f e t m  o r d e r  d p e a .  ‘ ■
: not alwaya-rhoXd - and ■ a change;- in ,,the:-peeitien . .of > a .double - . 
feond'and'.parti otiX arly.the preaenea o f ;. a -p a ir  o f  toon j iigated" 
doufele. to u ts  may h ate  a powerful e ffe c t;  en th e  ro ta to ry  
power*-; ; , ■ .;
C y c l i c -  - 'cemnoiantii*. ■ v ia- gen era l o y e lio  compound* , 
-.chow m  ■ enhanoed. rotatory power oyer: the'oorreepondlng open-
' ..imrneri :«» ■ ; Tk® la rg e  amount ©f i^rk  done
i n - " t h i s  c o n n e c t i o n *  ■ c h i # f  X y  w i t h  a p t i u & X l y  m t t r ®  e e t e r *  © f  
ben#©i# -eeld and itV 'eu b etitu iIm..produete* hae shewn th at,
' eompared' with th e  '-fceneei© m i®rsi# -the '
substituted body km  a lower rotation , the sg*e#mpena4 a 
higher* sa l t l i  £*e&-apound the . highest; rotation* 3ut" 
there ;.er© many ;«*eept ions j thus t h e  three mentholated©* 
bcnaoAie* here e a c h  p ractica lly  the elite rotation  m ih® 
t i n c a b ^ t i t u t e d ; 1 ©  t i t e r *  ' a n d  t h  t h e  e a -e #  e f  h m m f l * »
E*« Hr# aad . i r t e l w l * » i t e  i t t e r i ;  the order g  ^phenyl </®
<^ £ - i t  found• ;
' : f f e e - ' l n y e o t i g o t i o n e , .  r e f e r r e d  • t o ; , h r i e f i y ; a b o v e * - I n - ■ 
w h i c h  e e r i e #  o f -  g o m p e u n d e  , e r e  f r e p - t r e d  m i t e ?  f r o m  t h e  ■ 
d e f o e t ;  t h a t  t h e  g r o m p  w h i c h  l a v  v a r i e d - : ; i t  ; r i© t  & t  t a s k e d  
i t i r t e t l y  t o ' t h e  m s p i a i e t r l t  © s r 'te e n  : & t « *  t h a t  i i i h i i  t f  e o n *  
p o u n d  a "  o r e  1 e e l  i d -  a t ; ® r  d  i n  a r y  t  e  n f  r e s t  u r  e  $  m i  i m n i '  t h e r e * -  
f o r #  ;b ©  e s a m i n t d  i n  s o l u t  ton* u r d  f i n a l l y .  t h a t  :i a  m s ® y V: 
o & g e e  t h e  - p & f e t t ' t  © p t i o a l l y  a e i i f #  - e u b e t s n e t  i n  o f  a  h i g h l y  ; 
c a m p l e s  ■ © h a r a c t t r  - i m d  s a y  e e n i f c i n - i ' w  o r  m e r e  a e y m t t r i u ' • 
© a r b «  u t o m e .  . %#dtir m a n y  i a r e a t l g & t o r e  w e r e  ' C o n t e n t  t o  - 
© m js la y  l i g h t  o f  o n e - ;w a T O - l e n g t h  :o n l y - e n d  t o  i g n o r e  t h o  • ■ ■ : 
. e f f e c t -  ' o f  t e i a p e r ' a t u r e * " "
. ■ dicker'd m i -Kenyon' tomght to-'prepere‘a-eeriee'of o©&* 
found# whichwould :sroi4 ■ the ©bjeetloni' referred to in the 
lm% pare^rspfe and , for t h i n  .purpose • chose f ir s t  the eerie* ■ 
o f  ■ s e c o n d a r y  - a l o o h o l i .  ,,
■ (I! * e th y l* JtyffopjrX*: irbmtyX, 4 ©* to  g*
undegyl) ... each alochol being prepared’ and' resolved into it#
7.
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. ' ft. again .represen tin g  & mtmoX  sa tu ra ted --a lip h atic  
g r o u p in g . I t  w ill ,fe e  n # i t € t e a t  th e se  in v e s t ig a to r s  
avoid chance , o f  error in# tO -oae’ compound feeing impure 
©r in co m p le te ly . resolved* and th a t'th e .g rcw in g  chains o f  ' | 
e&xfecn atom s. ere .a ttached  d ir e c t ly ’to  th e  ,,j
carbon atom*’ ..farther thee#  a lc o h o ls  a r t a i l  l iq u id  at,, 
ordinary, ©v s lig h tly -  ra ised  teaayeratures* ■ sad ore a lto  J 
among the- s i-n s le s t  p o s s ib le  e p t ie a l iy  se tiv e .o rg a n ic .eem ~  . j 
pounds* .■ M  f i r s t  they, used ©n3y. sodium l ig h t  fo r  their/.;--' 
measurements feut la te r , u s e d ,l ig h t  ©f a s e r ie s  ©f wave*, 
len g tu s  spread © yet,.the y is i fe le  s p e e t r u m t h e y ,  a lso  pro* j 
pared «nd examined a la r g o  um ber o f  sim ple e s te r s  ©f .■]
th e se  o p t ic a l ly  s o t I t# . e&rfelaols- {f.M 14*  930)•
I t  w ii found th a t .in -th e  .ease ©f th e  .M ethyl* s e r ie s  • 
e f  seoondary^elcohcls the. ta lu s , ©f. th e  m olecu lar r o t a t i o n  . < 
(measured a t-th e  'b o iling  point]),..for l ig h t  ** given., wave* 
.length.-gradually inereased  a s . t h e :.ser ies .was ascended*- j 
In th e  © ass'o f th e  •isoprcpyl*- s e r ie s  th e  m olecular r o ta te  j 
ion-increased , r a p id ly . u n t il . .th e  g r o w i n g  chain contained ' ; :;| 
four ■'©arfecn.. atom© b u t . t  her ©aft or reiaained at an approxim&t ©*> 
ly- const ante yaltte#.,.. %©$*. examining th e  e th y l se r ie s*  how-4 f ’ 
ever* a decided -contrast • wee ©fee erred* . . '.The f i r s t ,  member ; 
© f,th e  .ser ies , has a. rather, h igh m olecular ro ta t io n  w h ile  
th e second-(d iethyl*carfelncl). is*  © f,‘©curse, i n a c t i v e ;  from", 
ethyl*pr©pyl*©arfei»ci th e  m olecular.'.rotation in crea se s  ;i 
. ir r e g u la r ly .u p .to  th a t o f  :ethyl*pentade© yl«carbine1 mad \
t l i t  '■ g r o w i n g  chain con ta ins f i v e  or six'carbon, atoms and
again  when I t ' cent s in s  %m or e leven  carfeen, atoms*. When*
fo llo w in g  a  su ggestion  o f  I ^ s t e la te  (f*  ■ 19U3, igJU B&O)
t h e  m o l  o c u l a r  r o t  a t  I s m s  i n  « t h f l * o i e o h o i i ' 0 ' ' s o l u t i o n  w o r e
o o m p e r o i  t h e  s s m t  ' e h a f & e i  e r i s t i c s  In a ' ' c o n s i d e r a b l y  m o r e*
marked manner were noted* ' Itoriher*' upon examining 
so lu t'isaa  o f  th e  e&rfeinels o f  the m ethyl s e r ie s  in  th e  
same manner s t e l l a r  ir r t g m ia r l i i t s  in  th e ..ra te  o f  in* 
ere&ee o f  th e m olecular r o ta t io n  ■appeared* ; 'Maxima wore 
observed' at p o in ts  'corresponding .with m ethyl-propyl*  
carbine!* 'metl^i*amyi*oarfeiRolf m ethyl*© $tyl*oarfelnol*" 
m i  m ethyl-deeyl-earfeinel*  These curious ir r e g u la r it io o  
support I» -marked manner th e  'idea p u t' forward fey l^ankland  
( f 4 l S f 9 t '2i* Id s )  th a t  te  a h&meXcgeus eerie#', e f  o p t ic ­
a l ly  a c t iv e  compounds:a  maximum'or constant ro ta to ry  
power' would p ro b a b ly .'fee a t t a t e s i  'when the'grow ing chain  
contained f iv e ' or s ix  carbon atome* $im m  a t  th a t part o f  | 
th e s e r ie s  i t  might fee in ferred  from stereoch em ica l ©on* 
o id era tlo n e  th a t th e growing chain would a l l  but return  
upon' i t s e l f *  ‘th e  r e s u lt e  o f  Pickard mid ©noted
above c le a r ly  show th a t m  e x a lta t io n  does indeed.occur*  
m% on ly  when.the chain f i r s t  returns upon i t s e l f *  but ■
©mh tim e th e  s t e in  so returns* In th e  c a ts  o f  the  
methyl; s e r ie s  however* i t e r s  are a l i#  th e  . ir r e g u la r it ie s  
at m ethyl-pfciiyl^oavfeinol m i  m etjhyl*oetyi*carfeinol te  be 
taken in to  account* ■. l f . th e m o le c u ie .b e  regarded as a  
whole -it  w in  'fee seen th at th e se  maxima.can fee a ttr ib u ted  
to  .the ■special, con flg u ra tio n .o f- th e  e n t ir e  m m ®X s t e in  
o f  carbon atoms* I t  may be; added, th a t s im ila r .
&US&VW9 c j. -^-see-eosy* s4.QGu2.ojk amors, ©ea- py aenyon■ ana :•■■:■
M c .I ic o l ( f  #' lsa3»' 4H^*:-X4|''Sni these" can- a l s o ■ fee- . ■
a ttr ib u ted  to -a  s im ila r  eenfigurutien- of.:,« ith ep .;bhe ;
✓
m olecule a s a w h s ie te f  one s id e  eh&lit o n ly . - , • ,
. I t  :■ i s  i te m  ab ove' that th e  - examinat io n : © f  the 
m olecular : ro ta to ry  powers in  so lv e n ts  proved s : f r u i t f u l  
so u rce-o f Ih fo -m a iien te in ee  ;tn -th e -e a se  o f  the 
s e r ie s ’ th e - 'in te r e s t in g 'ir r e g e l.a r it ie e  .are on ly  ex h ib ited  
in  ee iw iio ii*  ■ riekard-'and -Semyon were thus le d  to  - 
abandon th e ir  . o r ig in a l in ten tion . t o • r e s t r ic t  • th e ir  "; 
polaarim etrie - in v e s t ig a t io n s  I t  / .ll  iu id sr  i n %mm$eneous . 
state«>  Bteveriheieas* deductions m ode'jfrom 'observations on 
• rotafcary pow ers’ in  .so lu tion s 'should- be made' w ith  e s tr e a t  
ears* ; ■ la - 's p ite  o f ' th e  la r g e  .m ount’ o f . work p arried  out 
in  t h i a ;f ie ld '  { p a r t io u la r iy ’by P a tterso n  and hia/CfO*- 
workers)'’ i t  sen' fa ir ly - f e e :sa id ' th a t - th e  e f f e c t  o f  a  ■ 
solvent'upon''■the-m olecular ro ta to ry  power o f  a  safest ane.O.'.' 
I s  • indeterm inatef th e  on ly  g e n e r a lisa t io n s  which, have b eta  
made feting a s s e n t ia i ly  © uulitailveem d.- even’then span to  
ex c ep t!o n * 'V -. ■■■••■•..■■:..•■; .,. • -
The re la tion sh ip - between th e  observed opt te a l  
ro ta to ry  power o f  a  sufestanes and th e  wav# len g th  o f  th e  
l ig h t  s»ipxoye*3 mm in v e s t ig a te d  fey th e  e a r l ie s t  workers- 
in  t h i s  fx e ld  though i t  i s  on ly  © nits r e ce n tly  th a t a  
p r a o tio a i form o f  th e  equation eonneeting. them has feten 
determined* B io t ' la  ISIS f i r s t  observed th e  phenomenon 
o f  o p t ic a l a c tiv ity  in organ!e compounds and very sh o r tly  
afterw ards announoed th a t th e  ro ta to ry  power w as'in*  
v e r se ly  proportional to  th e  square o f  th e  w avelength o f
i i%m m $  mm n m  T ig o m m x y  ex a c t ana rx n a iiy  observes, 
th a t in  th e case o f  ta r t  aria" acid, so lu t io n s  th e  ro ta tio n  
aetteXXy in creased  w ith  in crea sin g  wavelength, o f  .'the -lig h t  
in  ®m e p arte o f  ...the. v i s i b l e  spectrum*, Bueh behaviour i s  
o f  coarse incom patible, w ith  an in v er se  eeuare.'law.... s#  
accord ingly  c la s s i f i e d  opt i t e l l y -  a c t iv e  substances uminr 
two ty p es  i -  ■
. (a ) ,these, in  which th e  r o ta t io n  d ecreates w ith  in* , 
crea tin g  wavelength and fe lle w s  tn e  in v erse  square,law- .- 
f a ir ly  c lo s e ly  (th e  “©uarts*1 type)
.(b ) .th e se  in  which th e  r o ta t io n  .in crea ses w ith  in -  
creasin g  w avelength in  mmn pm% o f  th e  .optotrtai ( th e  ; • ... 
a r ta r ie  acid* type)*  ..-.
The ro ta to ry  d isp ers io n  .ex h ib ited  fey th e ty p e , (a )-  
m m  to' be tem ed  *«orm»X d ispersion** . .That .shorn fey ■. 
th e  type..(fe) w ar termed. fey la a d o lt  ^anomalous. d isp ersion *  
but t o t  l a t t e r  term caae to  fe# used i s  a v a r ie ty  o f  ways* 
On-the whole I t  in  probably b e tte r  to  nee th e  term *ncrmal 
d isp ersion *  in  ca ses o f  typ e (a ) and to  u se  th e  term • . 
"anomalous ..d ispersion* as th e exact o p p o site  th e reo f!  In. 
the l a t t e r  case i t  li. n ecessary  to  s p e c ify  th e  l i m i t s  o f .  
wave len g th  between which th e ;d isp e r s io n  i s  anomalous*..
...A.number o f  d isp ers io n  e© uationi were proposed 'from ■ 
tim e to  tim e-w ith  th e o b je o t 'o f  r e p r e se n t in g 'th e .r e la t io n *  
sh ip  between th e-ro ta tory-p ow ers o f  o p t ic a l ly  a c t iv e ;  ; 
bodies, and th e  wave len g th  more a ccu ra te ly  than 'B lot1© :;
i . . •
e©uation. could do*"'-'-. T h u s'S tefan '(1304.) proposed;'. .
' ■  o c ; *  a f j ~  ; ’
■V ; * 2  ...
1%.
St ' . »■ ' 1
and l « a i i
A * - t *
:{Ag B# t f 'm & 'j\p  a r e ' co n sta n ts)'
But th ese  -equations f a i le d  I© represent''the f a c t s >brought 
■ to .l ig h t  ssi mere aeaurata easp o r ien t# !  methods l e « i  a r a il*  
able* Brads k m rn m  in  l$ ^ $ .fr o m .th « s r tt ic a l considers*  
t ie n s  -deduced a .ro tatory  d isp ers io n  equation* . lit  con* 
sidared  that' o p t ic a l a e iiir iiy ' wait s '^ ia  by «m aspmsaetrie ■ 
m c4im  h ooau ic# ■under', th e ''a c t io n 'o f  l ig h t  f e le c tr o n s  : 
a tta c h e d .to 'th e -a o lc c u lc g  o f 'th e  -waist msdiun wort caused 
•to  Saccate y ib r a llo n s  in  a-'epir@4 path* ' M# aad t yarious  
'o isp iify ing'.asouiiip tiona * 'h «  neglected ' fQ t in sta n ce  th e  
lo o t  o f  energy due to  damping, o f  th e rlhr& ttens * and fe&ve
■ f h ' e ' e q u a t i o n  t h u s -  c o n t a i n s  t w o  ' c o n s t  a n t  a ;  i n  e a c h ' t o m  y i s * *  
k ^ ' a n d ^ g i  t h e ' l a t t e r ■ i s  t h o  w a t e l e n g t h  c o r r e s p o n d i n g  t o  ■ 
t h e  - f r e q u e n c y  a t .  w h i c h  t h e  e l e c t r o n  i s  © a p a b l e  o f  a b s o r b i n g  
e n o r j r j '  i t  i s  t h a n ' t h e  w a r o  l e n g t h  c o r r e s p o n d i n g  w i t h  a n  
a b s o r p t i o n - b a n d  i n  t h e  . a b s o r p t i o n  s p e c t r u m  of t h e  s u b s t a n c e * ,  
for e y e r y ' e l e c t r o n  c a u s i n g ' r o t a t o x y  d i s p e r s i o n  t h e r e  will 
It a c o r r e s p o n d i n g  t o m  I n  t h e  e q u a t i o n * 1 ■' f h e  e q u a t i o n  w a s  
first I n t c  p r a c t S b e i -  use by I ^ w r y : a b o u t  191$, w h e n  
s u f f i c i e n t l y  a c c u r a t e ' d a t a  h a d , b e e n :  a c c u m u l a t e d  b y  h i m *
It' has been. im m &  th& V the ro ta to ry  d isp ers io n  o f  th e
the. equation in  th e  form
« £ • /\3  *  c^-8
is *
one- term  , end further* 'that ■ in  t h® remaining ease* m  
equation of two terms i n ■ ■ s u f f ic ie n t  to  rep r esen t' th e  fa o te  1
a t  le a s t  -;a»- accurately . .&$ th e  .present .experimental. method* }
p a m i t * ' .  ' . . ’ . l o w r y  h a t  ..o n  t h i s . . a c c o u n t - - . p r o p o s e d  t o  e l a » » i f y  I
,. . . ■ . .. - ' .. . ; . . ' ■ _ I
o p t ic a l ly ' act ir e  ..compounds .into.' two ty p e s '(a )  and fb} 
aeeording-.ai th e ir  ro ta to ry  ;dieporeion» can bo ,rop retin ted  
by a -one to m  equation or an. eq u ation 'con ta in in g  m ere.than ; 
one tom * '' In -practice*  fo r  the.-reasdno m eationed above - 
the- d iffe r e n c e  between -eae* {»Ji mud case' {¥) Is  that' between ■ 
& o n e -to m  equation' and a'tw o. term equation*
■ J h e  & W v *  f a c t  o 'm a k e  a h t m d a a t l y  • c l e a r  t h e  . - f u t i l i t y ;  o f  
m e r e l y  c o m p a r i n g  t h e  ' r o t a t o r y  p o w e r *  o f  . d i f f e r e n t  - o r g a n i c  
s u b s t a n c e * - f o r  l i g h t  o f  some a r b i t r a r i l y  e h e * e n  w a r e  . l e n g t h  i 
w h e t .  i t ' . : i e - r e q u i r e d  i o  d e t o m i h e . ' t h o . . o o m p i e t e  r e l a t i o n s h i p  ■ 
b e t w e e n  ' t h e  s a i d ,  r o t a t o r y ,  p o w e r s  a n d  t h e - c o n  e t i  t u t  i o n  of 
t h e  c o m p o u n d * *  " t o - ' e l i m i n a t e  t h e  e f f e c t '  o f . t h e  w e r e  l e n g t h  ■ 
of t h e  l i g h t  e m p l o y e d . ' i t -  i »  n « e * « » a r y  t o  d e t e r m i n e - t h e  . |
c o n s t a n t  * of t h e  . . d i e p e r * i o h ^ * q u a t i o n *  I n  the e a » *  of | 
c m p o u n d *  e ^ i b i t i n g  . s i m p l e ' d i f t p e r e i o n ' i m w i y  t o t  p r o p o s e d  
t o  c o m p a r e  t h e  r o t a t o r y  p o w e r *  t r h e r o  , A  58 ^ H T " T A o ^ *  f o r  j 
< ? O t h e n  b e e o m e f t - n u m e r i o a i i y  - e q u a l  t o .  . t ^ *  S t o  l a t t e r  » h e u l d  ■ I 
.-.he a  m u c h  m e r e . a c c u r a t e  m e a s u r e  of t h e  a s y m m e t r y  o f  t h e  j 
m o l e c u l e . -  t h e n -  t h e - - v e l u e s  o f  o C _ f o r  c o m e  a r b i t r a r i l y  c h o s e n  
w a v e  " l e n g t h * '  I n  t h e  c a s e  o f  e o m p o tm d f t  e x h i b i t i n g  e i m p l e  . | 
d i s p e r s i o n  i t - i s  . .n o t  d i f f i c u l t  t o  d e t e r m i n e  t h e  c o n s t a n t *  ' j 
o f - t h * -  d i s p e r s i o n  e q u a t i o n  W t  i n  t h e  c a s t  o f ' s u b s t a n c e s  |
■ c a f o i b l t . i h g  c o m p l e x  d i s p e r s i o n  c o n s t a n t *  h a v e  t o  h e  ’ j 
d e t e r m i n e d ,  i n  t h e  t w o  t i m  e q u a t i o n  a n d  a p a r t  t m m  t h e  
d i f f i c u l t y  . o f  d e t e r m i n i n g  t h e m  i t  i t  n o t  p o & t t f b l e  to - t o
■ th e ■ sim pler m m  r e ferred  to 'ab ove . *■
‘ : - I t  Itas been p o in ted 'cu t that' the two term Prude equa* 
■tlori r eq u ir ed : the' -presence o f  two absorption  band* in  th e  
abebrptien/'epeetrum* ■ / fhese'm wst b® p rod uced -eith er by cm# . 
■electron.' w ith'tw o d if fe r e n t  fr e e  p er io d s  or by %m' e le c t  run a . j 
. tss tr  w ith ; lts 'o w n  fr e e  period* V .' It' la  ev id en t th a t th e j
l a t t e r  ■ eond i t  ion', would b e ' f u l f i l l e d  by a  m ixture -of 4 w  !
3cinde'ef: 'm eleeule*: eaeh. eeni.aining an e lec tro n  capable o f  ■ I 
'/b ibrating'''asytoetries^ iy*'but' auoh th a t w h ile  each e x h ib its  '| 
sim ple d isp e r s iv e  power*''they p o sse s s  d if fe r e n t  d isp e r s iv e  r 
pow ers/ ' f h is '  id e a ' i t  a c tu a lly  very o ld . . I t  was proposed 
by Arndtsen in  XiSS* w im ly  as a r e s u lt  "of B lo t to  research es  
.-with'mixtures' o f  two e p t ie a i ly  a c t iv e  oempsunds o f  op p osite  
s ig n  © f'ro ta tio n  but d if fe r e n t  i is p e r e iv e  powers* . t h e ...
'seme idea-was" suggested  by &,'$* Armstrong in  1881 to  exp la in
■ t h e ■-^om alous r o ta to r y  power of' so lu t io n s  o f  t a r ta r ic  acids- 
.he-'supposed that" in  a d d it io n 'to  th e  m olecu les o f  th e  acid
i t s e l f  t h e r e : w i  p r e s e n t  m o l e c u l e s  c o n s i s t i n g  o f  t h e  a s  id  
- c o m b i n e d  w i t h ' w a t e r * ' t h e  p r o p o r t i o n s  o f  t h e  t w o  h i n d s  v a r y *  ■ 
i n g .  w i t h  " t h e  t e m p e r a t u r e ;  and e e n e e n t  r a t i o n  o f  t h e .  s o l u t i o n *  
f h e  . i d e a  '.h u s ': a l s o '  b e e n  ' t r e a t e d '  g r a p h i c a l l y  b y  A r m s t r o n g  
a n d  t a l k e r  { ! $ ! $ } - . '  a n d .  t h e i r  m e t h o d  - { t h e  ■ " c h a r  a c t  o r  1 s t  i d ' ■ 
d i a g r a m  *  m e t h o d )  h a ®  b e e n  a p p l i e d  i n - p r a c t i c e  b y  F i  clear d  
: a n d  K e n y o n - . i n  t h e i r  r e s e a r c h  o n  t h e .  o p t i c a l l y  a c t i v e . ' ■ ' 
. . s e o o n d a r y  a i d o h o l w  r e f e r r e d ' t o .  e a r l i e r '  i n  t h i s  t h e s i s *  I
■ ■ ■■ .. Of-, th e 'op t.i s a l ly  aaiiv®  compounds stu d ied  b y  p ic k e d  • 
and Kenyon and th e ir  ■'p u p ils  th e ..seco n d a ry -a lip h a tic  ' ;
' a lc o h o ls . in  ..-the homogeneous’'sta te always &pp®ar to  e x h ib it  ! 
"simple 'dispersioh*- and indeed I t  Is. d i f f i c u l t  to  im agine- ,-j
R eprinted from  the Journal of the C hem ical Society, 1926.
CCXLIV.—Investigations on the Dependence of Rotatory 
Power on Chemical Constitution. Part X X X .  
The Resolution of Methylcjclohexylcarbinol.
By A l l a n  D o m leo  a n d  J o s e p h  K e n y o n .
I n the earlier part of this series of investigations a description 
was given of the resolution of methyl-w-hexylcarbinol and of 
methylphenylcarbinol into their optically active modifications, 
together with an account of their optical properties (J., 1907, 91, 
2058; 1911, 99, 45). I t  became of interest, therefore, to  prepare 
and examine the optically active forms of methylcycZohexylcarbinol, 
a compound which occupies a position intermediate between the 
above-mentioned alcohols.
When dZ-methylcycZohexylcarbinol is heated with phthalic 
anhydride a t  105— 115° it  is completely converted into the corre­
sponding unsaturated hydrocarbon, whilst a t lower temperatures 
no combination between the alcohol and the anhydride takes 
place. The hydrogen phthalic ester was therefore prepared by  
the interaction of phthalic anhydride and the potassium derivative 
of the alcohol in dry benzene solution; it  crystallises from acetic 
acid in small needles, m. p. 140°. By the crystallisation of the  
brucine, salt of this acid ester four times from acetone, the optically 
pure dAlB  salt was obtained as felted masses of fine, hairy needles, 
m. p. 179°. On decomposition this salt yields pure d-methyl- 
cy cZohexy lcarbinol hydrogen phthalate, which crystallises from 
fight petroleum in agglomerates of fine needles, m. p. 75°.
The more soluble fractions of the brucine salt on decomposition 
gave a hydrogen phthalic ester which had [a]^0’ — 27° in 5% 
solution in ethyl alcohol. This was converted into the cinchonine 
salt, which, after several crystallisations from a mixture of chloro­
form and acetone, gave the optically pure ZAcZB salt in large, hard 
crystals, m. p. 160—165°. On decomposition this salt gives the 
pure Z-methylcycZohexylcarbinyl hydrogen phthalate of m. p. 75°. 
This difference in the melting points of the dl- and the d- and 
Z-forms of the hydrogen phthalic ester is not only unusually large, 
but it  is in the opposite sense to th a t shown by the corresponding 
esters of (3-octanol. A m ixture of approximately equal amounts of 
the d- and Z-hydrogen phthalic esters melts a t 70—75°, then re­
solidifies, and melts again a t  137—140°. Moreover, whilst the 
solubilities of the active forms of methylcycZohexylcarbinyl hydrogen 
, phthalate are much greater than  th a t of the inactive form, the 
converse is the case with the corresponding [3-octyl hydrogen 
phthalates.
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Optically pure d (and I) -methylcyeZohexylcarbinols are. reac 
obtained by passing a current of steam into solutions of the  corre­
sponding hydrogen phthalic esters dissolved in a slight excess of 
sodium hydroxide solution. They are colourless, somewhat viscous 
hquids of menthol-like odour.
d-MethylcycZohexylcarbinyl acetate, prepared by the action of 
acetic anhydride on the d-alcohol, is a colourless, mobile liquid 
with an odour resembling th a t of amyl acetate. The rotatory 
powers for light-of four different wave-lengths of the d-alcohol and 
of the d-acetate in the homogeneous] state have’ been determined 
at. various temperatures between 20° and 140°. Determinations of 
density and of refractive index have also been made and the data 
are recorded in the experimental part.
When the specific rotatory powers for light of various wave­
lengths of the d-alcohol are plotted against temperature, a set of 
almost parallel curves, is obtained showing th a t the rotatory power 
gradually falls with rise of tem perature; the-type; of curve is very 
similar to  th a t given by d-(3-octanol. The tem perature-rotation 
curves of these two alcohols differ from th a t of d-phenylmethyl- 
carbinol in that, whilst the former show th a t the influence of tem ­
perature in diminishing the rotatory power becomes less pronounced- 
as the tem perature is increased, the la tte r shows th a t the influence 
of tem perature becomes more pronounced a t the higher temperatures.
Whereas the. acetate of d-(3-octanol possesses the same sign of 
rotation as its parent alcohol, the acetate of d-methylcycZohexyl- 
carbinol is lsevorotatory. W ith rise of tem perature the dextro­
rotation of the former ester increases in magnitude, whilst the 
lsevorotation of the la tte r ester becomes greater in  magnitude. 
Moreover,, the value of the rotatory dispersion <x^ 58/a.UG1 for the 
former, ester changes from 1-507 a t 20°, becoming anomalous a t 
temperatures above 145°, whilst the value of this ratio for the 
fetter ester, varies from 2-05 a t 20° to  1-87 a t 128°.
A comparison of the various, data of the three alcohols, and of 
their derivatives is given in Table I.
E x p e r i m e n t a l .
cZZ-Methylcy cZohexylcarbinol, prepared according to  the method 
of Sabatier (Compt.. rend., 1904, 139, 344) by the addition of an 
ethereal solution of magnesium cycZohexyl iodide to  a  well-cooled 
ethereal solution of acetaldehyde, was obtained as a  somewhat 
viscous liquid, b. p. 85—95°/10-—12 mm. A considerable quantity 
of an  unsaturated, hydrocarbon was- produced and the yield of 
carbinol under the most favourable conditions was only 35%. 
eZZ-MethylcycZohexylcarbinyl hydrogen phthalate was prepared by
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T a b l e  I.
Methyl- M ethyl- M ethyl-
n-hexyl- cycZohexyl- phenyl-
carbinol. carbinol. carbinol.
eZ-Alcohol [a]®* (homogeneous) .......... +  .9*76° +  5-68° +42-86°
[a]|o^i (homogeneous) ............   10-39 7-23 51-92
a43ss/a546i..........................     1-653 1-74 1-738
n20“ .......................................  1-4256 1-4635 1-5211
" (at 25°)
d2o* ..........................................   0-8221 0-9254 1-01354
tZ-Acetate [a]J»* .............................     +  7-65° — 3-12° —
a4358/a5461 ............................... 1-507 2-05
cflr ........................................ 0-8569 0-9500 —4
(Z-Hydrogen phthalic ester [a]|°* in  
5% alcoholic solution  .................. + 48-1° + 55-4° —
M. p. dl-   ...... ......................................  55° 140° 108°
cZ-orZ-..................................    75° 75° —
T a b l e  II .
Determinations of Rotatory Power in  Ethyl-alcoholic Solution.
T  =  20°. Z =  200 m m . A  =  Cinchonine salt of Z-methylcycZohexylcarbinyl 
hydrogen phthalate. B  =  cZ-MethylcycZohexylcarbinyl hydrogen phthalate. 
C =  Z-MethylcycZohexylcarbinyl hydrogen phthalate.
G. in  100 c.c.
Of Soln. a5 893- a5 4 6 1* a4358- [a]s893* E<xIb46 1* [a]4358*
A . 5-01 + 7 -7 5 ° —  —  + 77-3° —  —
B . 5-00 + 5 -5 4  + 6 -6 8 ° + 12-80° + 5 5 -4  +66-8° +128-1°
C. —5-00 - 5 - 5 0  —  —  —55-0 —  —
adding the alcohol (26 g.) to  powdered potassium (7-8 g.) suspended 
in dry benzene (200 c.c.) and, when all the potassium had dissolved, 
mixing the resulting solution w ith phthalic anhydride (29-6 g.,) 
dissolved in warm benzene (200 c.c.). The resulting mixture, after 
being maintained a t  80° for 50 hours, was poured into a dilute 
solution of sodium carbonate mixed with crushed ice. After being 
worked up in the usual way and crystallised from 85% acetic acid, 
the hydrogen phthalic ester was obtained in 85% yield.
d-Methylcyclohexylcarbinyl Hydrogen Phthalate.—To a solution 
of the dZ-hydrogen phthalic ester (28 g.) in  hot acetone (200 c.c.) 
brucine (39-4 g.) was added, and the mixture kept hot until solution 
was complete. After cooling, the liquid became filled with bulky 
crystals of the brucine salt. These were filtered off and recrystal- 
Jised three times from acetone. The solubility of the salt decreased 
-rapidly as optical purity was approached, and for the last recrystal­
lisation about 1 litre of acetone was required. The various crops 
of pure brucine salt obtained by systematically working up th e  
mother-liquors were dissolved in alcohol and the solution was
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T a b l e  III .
Determinations of density (capacity of tlie pyknometer, about 2 c.c.).
d -MethylcycZohexylcarbinol, b . p. 82— 83°/12 mm .
0-9262 at 19°; 0-9132 at 35°; 0-9042 a t 49-5°; 0-8872 at 70°; 0-8740 at 
89°; 0-8521 a t 110°; 0-8335 at 127°.
d-MethylcycZohexylcarbinyl acetate, b. p. 98°/30 m m .
0-9473 a t 20°; 0-9296 a t 41-5°; 0-9133 at 60-5°; 0-8964 at 80°; 0-8686 
a t 110°; 0-8550 a t 128°.
Refractive indices at 25° for light of various frequencies.
A.'......
6708. 5896. 5461. 4358.
cZ-MethylcyeZohexylcarbinol  1-4608 1-4635 1-4654 1-4739
cZ-MethylcycZohexylcarbinyl acetate 1-4404 1-4433 1-4448 1-4524
Determinations of rotatory power at various temperatures (I =  50 mm.).
eZ-Carbinol.
a 670g =  + 1 -9 9 ° at 22°; 1-85° at 40°; 1-76° a t 56°; 1-70° a t 72°; 1-64° at 
90°; 1-60° a t 105°; 1-56° a t 119°.
«s893 =  2-60° 4 t 22°; 2-42° a t 40°; 2-30° at 56°; 2-17° a t 72°; 2-04° at 90°;
1-95° a t 105°; 2-31° a t 119°.
aS461 =  3-30° a t 22°; 2-95° a t 40°; 2-82° at 56°; 2-70° a t 72°; 2-46° at 90°;
2-35° a t 105°; 2-31° at 119°.
a4358 =  5-75° at 22'0; 5-28° at 40'3; 5-03° at 56°; 4 ■81c’ a t 72°; 4-55° at 90°,
4-39° at 105°; 4- 25° at 119°.
d -Acetate.
a6708 =  —1-05° at 18°; -1 -4 9 ° at 42-5°; -1 -8 2 ° at 60°; - -2-00° at 75°
—2-39° at 104°; -2 -5 9 ° at 128°.
a5893 =  -1 -5 0 ° at 18°; -2 -0 2 ° at 42-5°; -2 -3 0 ° at 60°; - -2-58° at 75°
-2 -9 9 ° at 104°; -3 -1 4 ° at 128°.
a5461 =  -1 -8 7 ° at 18°; -2 -5 6 ° at 41°; --2 -90° at 60°; - -3-25° at 80°:
-3 -5 8 ° at 104°; -3 -1 4 ° at 128°.
a4358 =  -3 -8 4 ° at 18°; -4 -9 7 ° at 41°; --5 -5 7 ° at 60°; - •6-00° at 75°;
-6 -6 3 ° at 104°; -6 -9 8 ° at 128°.
Z-Carbinol.
a8893 =  -2 -5 7 ° at 21°. a5461 := -3 -2 6 °  a t 21°. ®4358 = - 5 - 6 2 0 at> 21®
poured into dilute hydrochloric ac id ; the d-acid ester was then - 
precipitated as an oil which rapidly set to a crystalline mass, which 
was moderately soluble in light petroleum. I t  was not possible to 
determine the rotatory power of the pure brucine salt owing to its 
sparing solubihty in cold solvents.
\-Meihylcyc\ohexylcarbinyl Hydrogen Phthalate.—The partially 
active lsevorotatory hydrogen phthalic ester recovered from the 
more soluble fractions of the brucine salt may be directly converted 
into the cinchonine salt as described above or, more conveniently, 
may be recrystallised from light petroleum; owing to its smaller 
solubihty, the dl-hydrogen phthalic ester then crystallises first.
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After this crop has been rapidly removed, the filtrate is concen­
tra ted ; there is then obtained a crystalline hydrogen phthalic 
ester of m. p. 71° and [a]D — 53° in 5% solution in ethyl alcohol. 
This almost optically pure acid ester is obtained completely pure 
after two crystallisations of its cinchonine salt.
This cinchonine salt is somewhat unstable and with hot acetone 
alone undergoes considerable decomposition into its components- 
The following procedure was therefore adopted. The salt was 
dissolved in warm dry chloroform, the main bulk of the la tter 
removed by distillation, and the residue mixed with warm acetone. 
This solution, on cooling, gave crystals of the cinchonine salt which 
could be recrystallised by a repetition of the same procedure.
Some of the materials used in the investigation were purchased 
with a grant from the Government Grant Committee of the Royal 
Society, for which the authors desire to  express their indebtedness.
B a t t e r s e a  P o l y t e c h n i c ,  S.W . 11. [Received, A p ril 15th, 1926.]
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